Seed bank collections have multiple benefits: store genetic material for conservation and research, and their data can also provide valuable scientific information. The Pannon Seed Bank was established during an EU LIFE+ project between 2010 and 2014 with the target to collect and store seeds of approx. 50% of the wild native vascular flora of the Pannonian Biogeographic Region, seed accessions of at least 800 storable species. This task was fully achieved by the end of the project, as altogether 1,853 seed accessions of 910 species are stored. The aim of the present paper is to provide access to the collection data and metadata of the Pannon Seed Bank as it was completed by the end of the project. The collection campaign involved about 40 experts and covered the whole country. Collection and storing applied standard methodology, based on the ENSCONET project. The collection data published in this paper can be used manifold. Geographical data on species occurrences are major input for nature conservation and research. Seed collection date is valuable for ecological studies of phytophagous insects, frugivorous birds and mammals, etc. The database can be partner to international databases (like GBIF) or research infrastructures (e.g. LifeWatch). Hopefully, this data paper will contribute to further motivate the development of native seed collections and their use for conservation and research in Hungary.
INTRODUCTION
Seed banking of wild plant species has gained importance in the light of global changes (Vitt et al. 2010) . Although it is accepted that preventing loss and damage to species at their natural habitats is the first priority (Menz et al. 2013) , off-site (ex situ) conservation must be complementary to ensure effective conservation and restoration (Merritt and Dixon 2011) . Seed bank collections have multiple benefits, the most important are: supporting nature conservation in case of loss or degradation of endangered populations of rare species in their natural habitats, providing research and educational material for various use and archives of phenological and ecological data on the sampled populations.
Seed banks have been established mainly to protect wild plant species genetic material (Cochrane et al. 2007, Li and Pritchard 2009) , thus supporting conservation of threatened plant species. The stored material can be used for reintroductions and help to overcome propagule limitation. However, the usual amount of seeds stored in seed banks is insufficient for large scale reintroductions. Therefore the need for restoration seed banks that could store tons of seeds has been formulated (Menz et al. 2013, Merritt and Dixon 2011) . Present seed banks can provide a source and methodology for the propagation of this scale of seed provision. Acknowledging the increasing role of seed bank collections of wild species in reintroduction, Hay and Probert (2013) published a review to guide the management and use of wild species collections in seed banks.
Ex situ collections are also used in research either on the species itself (Jayasuriya et al. 2013 , Mondoni et al. 2011 , Newton et al. 2013 , Way 2003 or to reach back in time, e.g. to assess ecosystem service decline (Molnár et al. 2015) or climate change. The limited availability of long-term observations on the phenology of species has been a major impediment. Herbarium specimens have provided evidence on the warming climate by earlier flowering times (Primack et al. 2004 ). Significant scientific value can be attributed to the botanical occurrence records of these repositories as well (Clark and Thompson 2004) . Given the usually narrow window of opportunity to collect viable seeds of wild plants (Hay and Probert 2013) , the date of collection has a high indicator value for the phenology of species in a given habitat for the given year. Other data types recorded during seed collection on e.g. habitat type, population size or locality data are also valuable (Kattge et al. 2011 , Klimešová and de Bello 2009 , Kühn et al. 2004 , Poschlod et al. 2003 . Their use in ecological studies has expanded over the last decades (Bekker et al. 2007 , Biesmeijer et al. 2006 , Helsen et al. 2015 , Kelemen et al. 2015 . The importance of data papers has therefore increased, as a unique type of articles, used to present large data SEED BANK DATA OF THE PANNONIAN VASCULAR FLORA sets accompanied by metadata, which describes the content, context, quality and structure of the data (Chavan et al. 2011 , Reichman et al. 2011 , Soranno et al. 2015 .
The present report is a data paper on the accessions of the Pannon Seed Bank (hereafter referred to as PSB). The PSB was initiated in 2006 (Zsigmond and Csontos 2006) and established in the frame of an EU LIFE+ project between 2010 and 2014 with the target to collect and store seeds of approx. 50% of the storable native vascular flora of the Pannonian Biogeographic Region, accessions of at least 800 species. The aim of the present paper is to describe the applied seed collection methodology and to provide access to the collection and metadata of PSB.
MATERIAL AND METHODS
A key feature of the Pannonian Ecoregion is a mixed climatic effect that resulted in the development of its special biota. The region is situated at the forest-steppe ecotone, at its westernmost occurrence, representing a transitional region between temperate grasslands and closed temperate woodlands (Illyés and Bölöni 2007) . The complex landscape hosts a great diversity of habitat types (Sundseth 2009 ). The Great Hungarian Plain is surrounded by hills and mountains as well as crossed by rivers that provide diverse habitats for several endemic species. Inland sand dunes, sand steppes, loess grasslands, saline-sodic grasslands and steppe forests are parts of a unique landscape configuration that does not occur in either Western or Northern Europe. The high proportion of endemic species contributes to its natural values, still outstanding compared to other parts of Europe (Batáry et al. 2010) . A significant proportion of this variable and rich flora was planned to be sampled and stored by the PSB.
The 1,842 taxa as target of collection were selected from approx. 2,200 native vascular plant species occurring in the Pannonian Ecoregion based on the following priorities: -species with orthodox seeds (if known according to Schermann 1967); -species with probably orthodox seeds (based on information on relatives); -protected, strictly protected and endemic species; -species with known ecological importance as character species of communities or indicators of threatened habitat types (e.g. wetlands); -relatives of species of economic importance (e.g. fodder, medicinal herbs); -species of dry habitats, dominant forest herb layer species and rare arable weeds.
More than 40 experts, including researchers and rangers of national park directorates contributed to the collection during the project period. The seed collecting methodology was based on FAO Gene Bank standards, further developed by the ENSCONET (2009a) project, and adapted to the Pannonian Ecoregion during the LIFE project (Zsigmond 2011) . A standard sample contained at least 5,000 seeds collected from at least 50 seed parent plants in a population, selected either randomly or systematically. A standard data sheet with information on the sampled population, the locality, and habitat was used in the field; the taxonomic identification was based on Király (2009). On-site photographs of the species and the habitat were later used for taxonomic verification. Seed samples with the data sheets were transported to the partner institutions for quality control. Data were archived and seeds cleaned only for the accessions passing the standard requirements of seed and data quality. Cleaning methods followed those of Rao et al. (2006) and ENSCONET (2009b) . Seeds underwent viability analyses via germination tests. Methodology used and viability results of 24 species collected in more than 3 popula- tions are published in Peti et al. (2015) . Before packaging in three layered, laminated pouches, seeds were dried in a drying chamber with temperature of 16±1 °C and relative humidity of 15-20%. Moisture content of the seeds was lowered to 3-7%. Storing is carried out in base (-20 °C) and active (5 °C) storing facilities, both at two locations as duplicates (FAO 2014) .
The data and meta-data collected in the present paper are based on the data sheet entries used by the collectors in the field. The strategy during the selection of the data to be published is based on the potential future usability for research and nature conservation. Table 1 lists the data types included for all species and accessions in the seed bank data table in the online Supplement. The table is organised according to the alphabetical order of Latin species names, as lines. Genus and species names are in separate entry columns to support searching. Hungarian species names are also inserted as nature conservation primarily uses these names in legislation. Collection date of seeds and the General Habitat Classification System code for the habitat (Bölöni et al. 2011 ) is also given for the accessions. The identification of the habitat type was done by the collector in the field based on the habitat identification guide (Bölöni et al. 2011) . This can be occasionally transitional, covering more than one habitat type. Population size estimates are indicated in categories (1 = 1 specimen; 2 = 1-10; 3 = 11-100; 4 = 100-1,000; 5 = 1,000-10,000; 6 = >10,000). This data relates to the total population size, while the next entry gives estimation on the number of specimen sampled during the collection. Categories are: 1 = 1 specimen; 2 = 2-10; 3 = 11-50; 4 = 50-100; 5 = >100.
Data also include geographic information of the accession: elevation, 10 km × 10 km UTM grid code, and the name of landscape unit (based on Marosi and Somogyi 1990). UTM code is given only to locations within Hungary. The data table is available online as Supplement to this paper.
RESULTS
The aims of the project were over performed concerning the number of species and accessions collected. As a result of four years of collection activity, altogether 1,853 seed accessions of 910 species were stored by the end of 2014, including 364 samples of 204 protected species, and 76 samples of 45 strictly protected species. Concerning the distribution of plant families, the most sampled are Asteraceae, Poaceae, Caryophyllaceae, Fabaceae and Brassicaceae (42% of total accessions), altogether 99 families are included in the PSB (Table 2) . Most of the accessions represent frequent taxa, easy to collect, with large populations, like the genera Cirsium, Inula, Festuca, Bromus, Silene, Dianthus, Vicia and Astragalus. Non-viable seeds in the Poaceae family and seed predation of Asteraceae, Caryophyllaceae and Fabaceae lowered the number of appropriate seed samples.
TÖRÖK, K., SZILÁGYI, K., HALÁSZ, K., ZSIGMOND, V., KÓSA, G. et al. Spatial representation of sampling points matches less industrialised and cultivated areas, with most of the locations in the Great Hungarian Plain, the Transdanubian and the Northern Hungarian Mountains (Fig. 1) . Sampling was slightly biased by collector preferences and domicile proximity, as usual in non-prescriptive sampling. Most of the accessions (75%) originate from treeless habitats, 20% from forests and 5% from urban and cultivated areas. Among the open habitats dry grasslands represent 37% of samples, wet grasslands, wetlands and halophytic grasslands provided 18%, 5% and 5% of accessions, respectively. Collection in forests had a main focus on forest edges and clearings. Two third of collections were carried out in July, August and September. More detail on the statistics of samples can be found in Peti et al. (2015) .
DISCUSSION
The establishment of the Pannon Seed Bank can be considered successful as it holds genetic samples from half of the native, storable seed bearing flora of the Pannonian Region. This is a major achievement, as beside the global Table 2 Number of genera, species and accessions in plant families of the PSB collection (Peti et al. 2015) F Practical experiences include the parallel handling of many experts and large sample sets to be rapidly processed. This was done through the appointment of primary seed sample deposit institutions that assured dry temporary storage. During high season (October-January) sufficient staff has to be available to ensure the rapid treatment of samples.
The applied collection strategy corresponds to recent developments concerning sampling sufficient genetic diversity from the selected population (Crossa and Vencovsky 2011) . Participants of an international Workshop organised during the project also confirmed the general strategy and the scientific achievements of the PSB (Anonymous 2014) . It has to be noted that the PSB has so far focused on the diversity of species in the collection instead of the diversity of genotypes of the same species. To increase the sampled populations can be a way forward for future collections. Collections are continued, however, in the lack of substantial funding, only a slow enrichment of the collection is foreseen.
The collection data published in this paper can be used manifold. Beside those mentioned in the Introduction, occurrence records may support nature conservation and are basis for research to link with zoological data (Batáry et al. 2010 , Biesmeijer et al. 2006 . Whenever Hungary decides to join the Global Biodiversity Facility (www.gbif.org) or the LifeWatch European Research In- Fig. 1 . Map of collection locations for the PSB in Hungary frastructure (www.lifewatch.eu), this database can serve as a major input. The Millennium Seed Bank and the Botanic Gardens Conservation International are major proponents of using native seeds in revegetation and restoration activities. The seed banks can provide seeds for further propagation that is required to produce sufficient seeds for reintroduction. A good example of this effort is the UK Native Seed Hub based on the Millennium Seed Bank collections, with a number of native seed growers. Several countries developed rules for the use of native seeds and their provenance requirements (Van der Mijnsbrugge et al. 2010) and identified seed zones , Kiehl et al. 2014 . Hopefully the publication of the collection data of PSB will contribute to further motivate the development of native seed use and database access in Hungary.
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